of serum levels of carcinoembryonic antigen, CEA, and gastrointestinal cancer antigen GICA or CA 19-9, for preoperativestaging and postoperative monitoring of patients with colorectalcarcinoma. with acetonitrile. The assay consists of a 90-mm Incubation at room temperature with primary antiserum, followed by a 20-mm incubation with a second antiserum and separation of bound from free fractions by centrifugatlon. The detection limit of the assay was 2.8 ig/L for 25-hydroxycholecalciferol. Results with the present assay compared well with those from a liquid-chromatographic procedure invoMng specific ultraviolet detection of 25-hydroxycalciferolin plasma.
, and most require extracting the serum with organic solvent followed by chromatographic purification before assay. Nonchromatographic assays for determining vitamin D status have been described (7) (8) (9) , although their validity has been questioned (10 The procedures followed were in accordance with the ethical standards of this institute.
Methods
Concentrations of vitamin D and its metabolites were determined by ultraviolet spectroscopy,with molar absorptivity (2) of 18300 L mol' cm1 for vitamin D3 and its metabolites and e of 19 400 L mol' cm' for vitamin D2 and its metabolites. Total 25-(OH)D was determined in plasma or serum by direct quantification of ultraviolet absorbance after liquid-chromatographic purification by a previously described method (13) . Table 1 ). 
Calculations.

25-(OH
Results
Specificity
ofradioimmunoassay.
The detection
limit of the RIA, defined as 3 SD from the mean for data on the zero sample, was 2.8 g/L. Bound tracer was displaced 50% by 25-(OH)D3 at -40 g/L.
We estimated the analytical recovery of 25-(OH)D3 in Assay precision (CV), both within-and between-assay variation, was determined at three different points on the standard curve. At all points the assay variation was nearly identical (Table 2) . Within-assay variation was -6%; between-assay variation was -15%.
Assay parallelism was assessed in four different serum samples by serial dilution of the original plasma in vitamin D-free serum. As shown in Table 3 , sample dilution did result in assay linearity.
Comparison of RIA with independent assay method. Results obtained by the present method for 63 human subjects were compared with those by a conventional assay (Table 4) .
Discussion
During the past 20 years many methods have been developed for determining vitamin D status in humans (6-14). These techniques have involved competitive protein-binding assay (6-10), direct ultraviolet detection after high-performance liquid chromatography (11-13), and RIA (14) . One major deficiency in these proce- 
